Abstract. Global Positioning System (GPS) results from networks spanning the Eastern
Introduction
The San Andreas fault system forms the transform boundary that separates the North America and Pacific plates at the latitude of California, but deformation occurs in a zone much broader than the fault itself [Atwater, 1970] 
Data Analysis
We performed GPS data analysis with the Jet Propulsion Laboratory (JPL) software package, GPS Inferred Positioning System/Orbit Analysis and Simulation Software (GIPSY/OASIS-II) using fiducial-free. global orbit products and aprecise point positioning strategy [Zumberge et al., 1997] . Analysis of campaign-mode data consists of several steps: daily solutions derived with weak constraints on initial positions are determined using global orbit products; both the campaign data and continuous stations from the region and from tectonically stable regions of interior North America are included in this analysis. The weakly constrained daily frame is transformed to the International Terrestrial Reference Frame (ITRF96) Sillard et al., 1998 ] using JPL daily frame files. Daily and seasonal irregularities in the global reference frame are minimized using a regional stabili- (Table 3) .
Comparison to Other Data
Stations common to our analysis and the Southern California Earthquake Center (SCEC) velocity field, version 2 [Shen et al., 1998 ] provide a point of comparison for independent processing techniques. The SCEC data were analyzed using GAMIF/GLOBK software, and the data set includes a different set of observation days. The two solutions have five continuous stations in common (BLYT, CICE, COSO, GOLD, and MATH; see Table 4) (Table 4) . The SCEC velocities are presented in a North America reference frame defined somewhat differently than our study. Also, the SCEC solution spans the time of the Landers earthquake for all but three of the continuous stations (BLYT, Despite these caveats the data generally agree within uncertainties (Table 4 ). In particular, for stations within the Mojave block the north velocities agree to better than 1 mm/yr, with our velocities slightly but systematically higher than the SCEC solution. For the east component, agreement is within 1.5 to 2 mm/yr and generally within uncertainty estimates. The exception is Mojave (MOJA), where agreement is worse.
The discrepancy may be due to the fact that the observations in the SCEC solution span the time of the Landers earthquake without a coseismic correction (Table 4) California. Rather, they illuminate the loci of deformation in various structural domains, provide constraints on the total slip budget, and yield slip rate estimates for some specific major faults. 
Immediately north of the Salton Sea, deformation is concentrated along the San Andreas fault and

Relating GPS Velocities to Estimates of Long-Term Deformation
GPS velocities average over several years, but we would like to compare these data to longer-term averages, in particular, the geologic slip rate on faults. This requires a mechanical model that accounts for elastic strain accumulation on locked or partly locked faults. In a complex region like the one under discussion, with 30 or more active fault segments slipping at various rates and with potentially different locking depths, this is not a tractable problem using current geodetic data sets. If all the parameters were treated as unknowns (fault geometry, locking depth and slip rate), there would be hundreds of variables and only -50 data to constrain the problem.
Our approach is to constrain the fault geometry, including effective locking depth, on all faults in the region from other available information and to constrain fault slip rates where known from other sources (Table 5) . We then use our relatively sparse but regionally synoptic data to estimate unknown slip rates on a few key fault segments via forward modeling ( Figure 5) . We use the three-dimensional elastic deformation code 3D-DEF [Goreberg and Ellis, 1994] as it allows us to incorporate the complex fault geometry and fault segmenta- GPS station velocities are shown relative to North America (Table 3) . Error ellipses show two-dimensional 95% confidence.
Pisgah-Rodman and Calico-Blackwater faults, then on average, a 4 m surface rupture will occur on each fault every 1100 years. Farther north, within the Northeast Mojave domain, our data suggest that significant deformation steps to the east near the Avawatz Mountains (Figure 6 ). The Blackwater fault, the northern extension of the Calico fault, and nearby faults are also active (Table 5) Our GPS velocities are consistent with early VLBI data from the GPS station Mojave (MOJA, Plate 1), which showed---9 mm/yr motion relative to stable North America [Ward, 1990] . Previous attempts to construct a budget for plate margin deformation from geologic data need to be reevaluated in light of these refined constraints. The kinematic consequences of these results imply a larger geodetic moment budget for the Eastern California shear zone than previously determined. If all the accumulating strain is released coseismically, recurrence intervals for a Landers or Owens Valley type earthquake on the Eastern California shear zone as a whole are respectively 285 and 500 years for any particular transect with a width equivalent to the 70-100 km long, along-strike rupture length.
